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Abstract 
This study is carried out in a small open economy New Keynesian DSGE model proposed by Monacelli (2005). As a result, 
firstly the exchange rate pass-through into import price and inflation is 0.69% and 0.49% respectively in short run. Secondly, the 
exchange rate acts as a shock absorber for domestic productivity and foreign demand shock. Thirdly, in case of incomplete pass-
through the central bank of Mongolia is required to adjust the nominal interest rate more under the productivity shock. Therefore, 
considering incomplete pass-through is significant to improve the effectiveness of the monetary policy for the central bank of 
Mongolia. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Academic World Research and Education Center. 
Keywords: Incomplete exchange rate pass-through; monetary policy; small open economy DSGE model; 
1. Introduction 
In small open economy, the exchange rate pass-through has a considerable effect on inflation and output 
fluctuations. The exchange rate transmits the impact of any shock on the economy through its effect on import 
prices and relative prices. Under this circumstance, exchange rate channel plays a role as either shock absorber or 
amplifier in implementing the monetary policy, but how much it can absorb (or amplify) depends on the exchange 
rate pass-through. Therefore, the exchange rate pass-through is an important consideration with respect to the 
effectiveness of monetary policy. The goal of this study is to examine the effect of incomplete exchange rate pass-
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through on the economy and thereby its implications on the monetary policy in case of Mongolia.  
Mongolian economy is very vulnerable to the exchange rate fluctuations originated from structural shocks. There 
are several reasons. Firstly, the exchange rate fluctuation works similar as cost-push shock in Mongolia. Imported 
goods are accounted about 80% of GDP. Hereof, the imported goods compose of 55% of total final consumption 
and the most of inputs in the domestic production are imported from abroad. Distribution business from abroad to 
the domestic market is dominated at the retail level. According to these features, when the foreign and domestic 
shock hit the economy, the exchange rate fluctuates more frequently at larger magnitude. For instance, during last 
five years the intensive rise of foreign direct investment caused dramatic increase of aggregate demand. Due to the 
large capital inflow in economy it seemed likely that the exchange rate (MNT/USD) will continue to appreciate. 
However even it depreciated dramatically by 20% in last year. Consequently, the import price index increased by 
13% and currently it has high pressure on CPI inflation in Mongolian economy. 
Secondly, foreign shocks such as commodity price shock in the world market, and Chinese demand shock 
increase the exchange rate fluctuations. Mongolian economy is very much dependent on main trade partner China. 
The 80% of Mongolian exports are made of mineral commodities such as coal, gold and copper. Moreover, the 90% 
of total export is supplied to the Chinese market. Therefore, Mongolian economy is very vulnerable to exchange rate 
fluctuations induced by other shocks.  
On the other hand, the role of exchange rate in the monetary policy regime is still challenging issue for the central 
Bank of Mongolia (BoM). Under these circumstances, examining the impact of exchange rate on the economy and 
defining appropriate monetary policy reaction to the shocks are important issues to improve the effectiveness of the 
monetary policy. 
New Open Economy Macroeconomics has developed strongly since the mid of 1990’s. In this strand, studies of 
Clarida, Gali and Gertler (1999, 2001), Obstfeld and Rogoff (2002), Gali and Monacelli (2005), Woodford (2003), 
Benigno and Benigno (2003) are pioneering works that contributed to the development of small open economy 
dynamic stochastic general equilibrium (DSGE) model applied to the analysis of the monetary policy. Interestingly, 
the implication of this result in open economies is that the exchange rate volatility does not have any direct impact 
on welfare whereas only the price volatility affects welfare. In these models, they assume that exchange rate pass-
through is complete, implying that LOP holds continually. In case of Mongolia, Batsukh, et al. (2014) suggested that 
the volatility of exchange rate should be considered to some extent in designing of monetary policy by analyzing 
inflation targeting rules under the small open economy DSGE model with complete pass-through. 
However, the many empirical studies such as Marston (1990), Rogoff (1996), Goldberg and Knetter (1997), and 
Campa and Goldberg (2002, 2005) showed that the exchange rate pass-through is incomplete for developing and 
developed countries such as OECD, Eastern European, US and Asian countries. In the case of Mongolia, Gan-Ochir 
(2009) obtained that the exchange rate pass-through to consumer prices is about 55% in three quarters after the 
shock.  
Therefore, many authors such as Monacelli (2005), Adolfson (2001, 2007), Devereux and Engel (2002), Smets 
and Wouters (2002), Corsetti and Pesenti (2005), and Sutherland (2005) argued that introducing incomplete pass-
through creates the important implications for designing of design of monetary policy. Overall they accepted that the 
exchange rate volatility and the degree of pass-through are key parameters in the design of optimal monetary policy. 
The paper focuses on the importance of the degree of pass-through. It is based on three hypotheses as follows: i) 
the exchange rate pass-through is incomplete in Mongolia; ii) the exchange rate is a source of shock that can 
fluctuate the economy and its impact depends on the degree of pass-through; iii) the monetary policy response 
depends on the degree of pass-through and thereby the monetary policy considering the exchange rate might have 
better achievement. 
The analysis is pursued in a small open economy New Keynesian DSGE model, where incomplete exchange rate 
pass-through is introduced in the model via nominal rigidities on import prices. We follow the model proposed by 
Monacelli (2005). This assumption delivers the different result from the result of open economy model with 
complete exchange rate pass-through.  
To accomplish the goal, firstly we estimate the exchange rate pass-through using SVAR empirical methodology 
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in order to confirm whether pass-through is incomplete in Mongolia. Secondly, we derive the solutions of the model. 
Thirdly, we calibrate the parameters based on literature and Mongolian data. Finally, we simulate the IRFs 
using Dynare Toolbox, Matlab software.  
This study is the first attempt to examine the impact of incomplete exchange rate pass-through on economy and 
its implication on monetary policy under the framework of small open economy DSGE model with incomplete pass-
through in case of Mongolia. The result of this paper thus contributes to the literature in this field using small open 
economy DSGE model.  
Main results obtained from this study are as follows: i) the exchange rate pass-through is incomplete in 
Mongolia; ii) the role of exchange rate depends on what type of shock hits the economy. The exchange rate works as 
a shock absorber of domestic productivity shock and foreign demand shock, but as an amplifier of domestic demand 
shock. Its absorbing (or amplifying) potential tends to increase under high pass-through; iii) the policy reaction in 
terms of nominal interest rate is required to be smaller to domestic demand shock and foreign demand shock but 
larger to the productivity shock under low pass-through; iv) the l.o.p gap (the law of one price gap) may works as 
cost push and demand shocks. Stabilizing inflation is more costly in terms of output even though the inflation has 
the smallest volatility when the pass-through is sufficiently low; v) simple Taylor rule has better performance than 
flexible IT rule.  
This study is structured as follows: Section 2 presents the small open economy DSGE model augmented by 
incomplete exchange rate pass-through. Section 3 describes the calibration of the model that is used in the 
simulation. In Section 4, the analysis of incomplete pass-through is achieved for different shocks and the 
performance of alternative monetary rule compared with simple Taylor rule for different degrees of pass-through is 
discussed. Conclusions are provided in Section 5. 
2. Small Open Economy DSGE model 
In this section, we present the equilibrium dynamics of the model by summarizing the results of the model†.  
2.1. Goods Market Equilibrium 
We can describe the equilibrium in the domestic goods market based on previous results of the model. 
ݕ௧ െ ݕ௧כ ൌ
ͳ
ߪ ൣ߱௦ݏ௧ ൅ ߱ట߰ிǡ௧൧ 
 
(35) 
 where ߱௦ ؠ ͳ ൅ ߛሺʹ െ ߛሻሺߪߟ െ ͳሻ ൐ Ͳ is elasticity of relative output to TOT and ߱ట ؠ ͳ ൅ ߛሺߪߟ െ ͳሻ ൐ Ͳ is the 
elasticity of relative output to the l.o.p gap, with ߱௦ ൒ ߱ట.  
2.2. Supply Block 
The equilibrium real marginal cost (32) can be written after combining with equation (46), as: 
݉ܿ௧௥ ൌ ൬߮ ൅
ߪ
ݓ௦൰ ݕ௧෥ ൅ ൬ͳ െ
ݓట
ݓ௦ ൰߰ிǡ௧ 
(47) 
As a result, the aggregate supply curve based on domestic inflation is given by: 
ߨுǡ௧ ൌ ߚܧ௧൛ߨுǡ௧ାଵൟ ൅ ݇௬ݕ௧෥ ൅ ݇ట߰ிǡ௧ (48) 
where ݇௬ ؠ ߣு ቀ߮ ൅ ఙఠೞቁ and ݇ట ؠ ߣு ቀͳ െ
ఠഗ
ఠೞ ቁ. This is New Keynesian Phillips curve for domestic inflation. 
One can obtain the expression for a CPI based aggregate supply curve: 
 
 
†  The number of equations is not changed from the full version of the paper. See the full version of the paper.   
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ߨ௧ ൌ ߚܧ௧ሼߨ௧ାଵሽ ൅ ݇௬௖ݕ௧෥ ൅ ݇ట௖ ߰ிǡ௧ (50) 
where ݇௬௖ ؠ ሺͳ െ ߛሻ݇௬ and ݇ట௖ ؠ ሺͳ െ ߛሻ݇ట ൅ ߛߣி. CPI inflation characterizes forward-looking Phillips curve 
representation likewise domestic inflation. 
2.3. The Demand Block 
We can obtain the following aggregate demand equation: 
ݕ௧෥ ൌ ܧ௧ሼݕ௧ାଵ෧ሽ െ
ݓ௦
ߪ ൫݅௧ െ ܧ௧൛ߨுǡ௧ାଵൟ െ ݎ௧ഥ
௡൯ ൅ ߁௬ܧ௧൛߂߰ிǡ௧ାଵൟ (52) 
where Ȟ௬ ൌ ఊሺଵିఊሻሺఙఎିଵሻఙ  and ݎ௧ഥ௡ ؠ ߪ ቀ
ఝሺఠೞିଵሻ
ఙାఝఠೞ ቁܧ௧ሼοݕ௧ାଵ
כ ሽ െ ቀఙሺଵିఘሻሺଵାఝሻఙାఝఠೞ ቁ ݖ௧ is the natural real interest rate. This is 
so-called the dynamic New Keynesian IS equation. 
3. Calibration 
The parameters are chosen based on combination of calibration and calculated parameters using real data. We 
calibrate most of parameters based on Dutu (2012) and Batsukh et al. (2014). The summary of chosen parameters is 
shown in Table 1.  
Table 1. Calibration of parameters* 
№ Definition Parameters Mongolia Source 
Households’ parameters 
1 Constant Relative Risk Aversion (CRRA) ࣌ 6 Havranek et al. 
(2013) 
2 Discount factor ࢼ 0.99 Dutu (2012) 
3 An openness index ࢽ 0.55 Dutu (2012) 
4 The inverse of elasticity of labor supply in CES 
utility function  
࣐ 3  Monacelli 
(2005) 
5 The elasticity of substitution between domestic and 
foreign goods 
ࣁ 2 Dutu (2012) 
6 Discount subject factor ࣋ െሺߚሻ  
                                                                Firm’s parameters 
7 Calvo pricing for domestic producers ࣂࡴ 0.84 Dutu (2012) 
8 Calvo pricing for importing firms (degree of pass-
through) 
ࣂࡲ 0.65 Dutu (2012) 
Exogenous shocks parameters 
         Domestic productivity shock 
9 The persistence of labor productivity shock in 
home country 
࣋ࢠ 0.88 ARIMA(1,0) 
estimation 
10 The standard deviation of labor productivity shock 
in home country 
࣌ࢠ 0.0153 ARIMA(1,0) 
estimation 
          Domestic demand shock 
11 The persistence of domestic demand shock in 
domestic country 
࣋࢟ 0.8 assumption 
12 The standard deviation of domestic demand shock 
in domesctic country 
࣌࢟ 0.078 
 
assumption 
         Foreign demand shock 
13 The persistence of foreign demand shock in 
foreign country 
࣋࢟כ 0.8 assumption 
14 The standard deviation of foreign shock in foreign 
country 
࣌࢟כ 0.078 asssumption  
Simple Taylor Rule (Domestic economy) 
15 Adjustment coefficient of CPI inflation  ࢈࣊ 2.4 Batsukh et al. 
(2014) 
16 Adjustment coefficient of the output  ࢈࢟ 1.6 Batsukh et al. 
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(2014) 
Flexible IT (Domestic economy) 
17 Adjustment coefficient of CPI inflation  ࢈࣊ 1.8 Batsukh et al. 
(2014) 
18 Adjustment coefficient of the output gap  ࢈࢟ 0.8 Batsukh et al. 
(2014) 
19 Adjustment coefficient of real exchange rate 
change (in case of flexible IT rule) 
࢈ࢗ 0.75 Batsukh et al. 
(2014) 
Simple Taylor Rule (Foreign economy) 
20 Adjustment coefficient of CPI inflation  ࢈࣊כ  2 assumption 
21 Adjustment coefficient of the output gap  ࢈࢟כ  0.8 assumption 
*Detailed interpretation for calibration parameters can be found in the full version of the paper 
4. Analysis of incomplete pass-through 
We analyzed how the impulse responses to such shocks as positive productivity shock, domestic demand shock, 
and foreign demand shock change depending on the degrees of exchange rate pass-through‡.  
4.1. Domestic productivity shock 
Impulse response functions (IRFs) confirm that as the pass-through gets lower, the price of imported goods tends 
to increase slightly in comparison to higher pass-through. Under the low pass-through exchange rate channel is less 
important for monetary policy implementation even though it acts as a shock absorber.  
Another important point should be noticed that the l.o.p gap channel of aggregate supply side has more positive 
effect on domestic inflation as the pass-through declines. As seen in Figure 1.b (red line), the higher l.o.p gap (lower 
pass-through) causes more increase of the real marginal cost and in turn it contributes to increase the domestic price 
level more (red line is higher than other lines). 
As the pass-through decreases, the l.o.p gap channel through expected exchange rate has more negative effect on 
the output gap and in turn the inflation further decreases. 
To summarize Figure 1, we may conclude that the lower pass-through leads to decrease the impact of 
productivity shock on the domestic inflation, import inflation, CPI inflation and TOT.  However, the output gap 
tends to fluctuate at highest level under the lowest pass-through due to the larger the l.o.p gap. Therefore, under the 
lowest pass-through, the policy makers tend to face more inflation and output gap variability trade-off. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
‡ For the reason of limited pages, we present only the impulse response of the demand shock. You can see detailed analysis from the full version 
of the study which can be found in Charles University library under the same title.  
1190   Oyu-Erdene Buyandelger /  Procedia Economics and Finance  26 ( 2015 )  1185 – 1192 
Figure 1. Comparison of IRFs to domestic productivity shock under different 
pass-through 
 
Source: The Author’s calculation 
4.2. Policy reaction function 
We analyze how policy reactions depend on the degree of pass-through to aforementioned shocks under the simple 
Taylor rule.  
Under the domestic productivity shock, the output gap, both domestic and CPI inflation decrease. To counter this 
shock the interest rate is reduced, implying a concurrent depreciation of exchange rate. Aftermath, it induces higher 
inflation of imported goods as the pass-through becomes larger. Therefore, this offsets the productivity disturbance 
more, which needs less adjustment of interest rate under almost complete pass-through. In this case, the exchange 
rate channel with larger pass-through acts more as a shock absorber. Therefore, the policy reaction (in terms of 
change in nominal interest rate) on productivity shock is decreased as the pass-through increases (see Error! 
Reference source not found., (a) column). 
Table 2. Contemporenous reaction of monetary policy to shocks       
the change of nominal interest rate (%)   
Pass-through ࣂࡲ Productivity shock Domestic Demand shock Foreign demand shock 
    (a) (b) (c) 
0.01 0.99 -1.31 4.95 -9.00 
0.35 0.65 -1.28 5.24 -11.80 
0.55 0.45 -1.21 5.41 -14.27 
0.99 0.01 -1.07 5.69 -18.93 
The role of exchange rate 
channel for MP 
absorber amplifier absorber 
Source: Author’s calculation 
In contrast to the productivity shock, the response of the nominal interest rate on the domestic demand and foreign 
demand shock is increasing in the pass-through (as an absolute value). For the domestic demand disturbance, higher 
pass-through contributes to having a higher inflation because the exchange rate channel amplifies the impact of the 
domestic demand shock on the economy. In order to stabilize the inflation, the central bank thus needs to increase 
the nominal interest rate more when the pass-through is high (see Figure 2, (b) column). This higher interest rate 
adjustment probably lead to increase the cost of stabilizing the inflation in terms of the output gap volatility. As 
previously discussed, the foreign demand shock has a greater impact on Mongolian economy as the pass-through 
increases. In other words, low exchange rate pass-through limits more the magnitude of the shock transmitted 
through changes in exchange rate. Thus, the central bank responds by larger amount of changes in nominal interest 
rate to the foreign demand disturbance as the pass-through gets higher (see Figure 2, (c) column). 
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Therefore, The BoM may needs to adjust more the nominal interest rate under the productivity shock in case of 
incomplete pass-through. Whereas BoM is required less adjustment of the interest rate for the domestic and foreign 
demand shock. This implication is supported by the finding of Dutu (2012) who concluded BoM does not respond 
sufficiently as inflation levels require. He explained it may relate to unanticipated increase in the interest rate which 
has quite persistent and adverse effects on the economy.   
4.3. Policy trade-off 
In this section, we analyze the how the policy trade-off depends on the degree of pass-through for different 
shocks. Literature evidences that the policy makers are compelled to trade-off output variability for reducing the 
inflation variability in the open economy. Moreover, the trade-off between inflation and output gap variability varies 
depending on type of shocks. As the pass-through increases, the volatility of both inflation and output gap tends to 
increase for all shocks (see Error! Reference source not found.). Among these three shocks, the foreign demand 
shock creates the largest volatility in both inflation and output gap regardless of the degree of pass-through in 
Mongolian economy.  
  Table 3. The volatility of inflation, output gap, and nominal exchange rate 
 standard deviation (%) 
Pass-
through 
 
 
ࣂࡲ 
Productivity shock Domestic demand shock Foreign demand shock 
inflation output 
gap 
exchange 
rate 
inflation output 
gap 
exchange 
rate 
inflation output 
gap 
exchange 
rate 
0.01 0.99 0.04% 0.17% 0.31% 0.09% 0.72% 1.09% 0.01% 1.52% 10.68% 
0.35 0.65 0.06% 0.14% 0.73% 0.27% 0.49% 0.66% 1.15% 0.77% 16.45% 
0.55 0.45 0.06% 0.14% 0.74% 0.31% 0.46% 0.83% 1.64% 1.12% 17.52% 
0.99 0.01 0.07% 0.15% 0.74% 0.34% 0.45% 0.93% 2.29% 1.70% 18.34% 
Source: Author’s calculation 
 
Though, the output gap variability is larger in case of the lowest pass-through for all shocks. As the pass-through 
decreases, the volatility of the output gap tends to increase for domestic demand shock (see Figure 3). Possible 
reason is that the l.o.p gap may works like cost push and demand shocks, which in turn induces to increase the real 
marginal cost and the expected inflation under the sufficiently low pass-through. In other words, as the pass-through 
decreases, larger l.o.p gap contributes to increasing inflation. However, this effect weakens the effectiveness of 
monetary policy action for maintaining inflation. Therefore, the central bank needs to increase the nominal interest 
rate further to neutralize the effect of l.o.p gap channel. This action may causes to have higher volatility of the 
output gap. Therefore, even though having the low pass-through is more desirable, stabilizing inflation is more 
costly in terms of lost output when the pass-through is sufficiently low. Eventually, policymakers face a new task to 
stabilize the l.o.p gap because they cannot simultaneously stabilize the output gap and the l.o.p gap. Therefore, 
manipulating the expectation of future exchange rate behavior and indirectly of the l.o.p is important. 
Furthermore, another point is that as pass-through decreases, the volatility of nominal exchange rate generally 
tends to decline for all three shocks (see full version of the paper). However, the low pass-through leads to having 
the highest volatility of the nominal exchange rate for domestic demand shock. Our results in case of Mongolia warn 
that the low pass-through may influence higher volatility of the output gap, nominal exchange rate, and further real 
exchange rate. 
5. Conclusion 
 
This study analyses the impact of incomplete exchange rate pass-through on Mongolian economy and its 
implication on monetary policy under the different shocks. The analysis is concentrated on the importance of the 
degree of pass-through and pursued in a small open economy New Keynesian DSGE model with incomplete pass-
through proposed by Monacelli (2005). We accomplish the analysis by comparing impulse responses for four 
different degrees of pass-through under the three shocks such as domestic productivity shock, domestic demand 
shock, and foreign demand shock. Moreover, contemporaneous policy reaction to these shocks, the trade-off 
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between inflation-output gap variability, and flexible IT rule as alternative policy rule are examined and compared 
under the different pass-through.  
Based on the results, we make three main conclusions. First, the exchange rate pass-through into import price is 
incomplete in Mongolian economy and the degree of pass-through has considerable impact on the economic 
fluctuations in terms of inflation and output gap variability. Stabilizing inflation becomes more costly in terms of 
output when the pass-through is sufficiently low. Therefore, to distinguish complete or incomplete pass-through is a 
significant effect on the implementing monetary policy. Second, the monetary policy reactions to shocks depend on 
considerably what shock hits the economy, in turn how the role of exchange rate changes in case of different shocks, 
and eventually whether the pass-through is complete or incomplete (high or low). Particularly, the BoM may needs 
to adjust the nominal interest rate more under the productivity shock where the exchange rate act as a shock 
absorber and the pass-through is incomplete. Third, the incomplete pass-through changes the performance of the 
monetary policy rule. The monetary authority should consider on stabilizing the l.o.p gap. Therefore, considering 
incomplete pass-through in the conduct of monetary policy is significant to improve the effectiveness of the 
monetary policy for the central Bank of Mongolia. 
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